Introduction
The ship is a complex elastic system and its structure is subject to stress and which accounts for the choice of constructive solutions [1, 9] . There are many alternatives in the construction of boats, as well as ways to reduce or replace fossil fuels, such as using sails and kites, electric power in ports, biodiesel, wind turbines, photovoltaic solar panels and fuel cells that use hydrogen as fuel. These can be used either exclusively or in combination with conventional power plants based on fossil fuel; they form what is called hybrid power generation system on board ships [2, 3] . A model boat that has the following characteristics is put forward: length L = 10 m; width B = 3.1 m; maximum draft: 1.1 m; moment of inertia in relation to the longitudinal axis: I L = 21.23 m 4 ; moment of inertia in relation to the transversal axis I T =245.24 m 4 ; maximum volume draft of 1.1 * V = 24. Based on the plans, the hull was done by using SolidWorks which also helped to evaluate the hull's mass and the position of the gravity center, as shown in figures 1, 2, 3 and 4. Figure 5 shows a side view of the 3D model in SolidWorks in which the simplicity of the concept is to be noted and also the limited requirements of the plate bending. Figure 6 shows an isometric view, and Figure 7 shows a 3D model trimetric view made in SolidWorks; they both represent models of hulls of pleasure boats DOI: 10.1515/kbo-2015-0124 3. The craft shall be stable enough to avoid capsizing due to waves which are to be regularly encountered during its operation. 4. The craft shall have such a structural integrity so as to prevent any damage to the craft itself or to passengers. 5. The craft shall be able to cut the waves without excessive movements. 6. The craft shall be resistent to fire, explosion, collision and grounding. Both the crew and the passengers shall be provided with sufficient lifesaving equipment. 7. The craft shall be manoeuvrable and have sufficient power to be underway. 8. The craft shall have self-autonomy during its entire voyage.
Determining hydrostatic and stability requirements
The hydrostatic (volume) calculations provide information about the hull's shape when vertically positioned while the stability calculations provide additional information that is useful during its recovery when the watercraft has a list. [1] .
The hydrostatic calculations determine the hull's shape for any plan of in-line floating. These properties include volume displacement, center of buoyancy, wet surface, metacentric heights and the fine coefficients of the hull. In terms of design, there are two ways to address these calculations [ 1, 4, 7] : Method A. First, a waterline (the draft amidships and the trim) is set as well as the calculated properties of the hull, including the displacement and the longitudinal coordinate of the center of the hull ( LCB), which will be equal to the weight of the craft and, respectively, the longitudinal coordinate of the center of gravity ( LCG ). If the designer begins the design process by drawing the waterline on the profile section of the hull, s/he can use draft and trim values (usually a boat is designed to have zero trim or almost zero) in order to calculate the corresponding values of displacement and LCB. The calculated value of displacement shall be equal to the sum of all weights, and LCB position shall match the longitudinal position of all weights of the craft (LCG). If not, then the waterline or the weights shall be modified. Method B. First, displacement and LCG are known, the properties of the hull have been calculated, including the waterline (draft and trim). This is the opposite of the example calculation of draft and trim. The program shall search the waterline (draft and trim) that fits both the targeted displacement and LCG (LCG shall match LCB position). If the resulting value of the waterline is not appropriate (too high / low or the trim varies considerably in relation to zero value), part of the weights and / or their positions need to be modified or the hull's shape needs to be changed. During the design stages, the designer may find that the longitudinal position of the center of gravity (LCG) does not coincide with the longitudinal position of the center of the hull (LCB) for any trim. This means that the boat will be trimmed either by the head or the stern until the position of the center of hull (LCB) is modified in order to coincide with the LCG position.
Archimedes' Principles and the Forces of Gravity
Two forces are exherted upon the river boat in its state of rest: -force of gravity:
-hydrostatic force:
In equations (1) and (2) In order to keep the ship in equilibrium , it is necessary that the torque of the two forces be null: 1. The force of gravity is equal to the force of buoyancy V ∆ = γ : 2. The two forces act in the same medium :
The density of fresh water is ρ=1 t/m 3 , and the density of the salt water ranges from 1.005 t/m 3 and 1.088 t/m 3 , depending on the area and season.
Assessment of Efforts Developed in the Hull that Have Been Calculated Using Solidworks
We shall study the mechanical behavior of the ship's hull using SOLIDWORKS under the action of an onboard mass distributed on deck boat and under the action of the buoyant force distributed on the ship's hull as well as the selection window of the material the watercraft is made of -Fig 8, 9 , 10, 11, 12, 13, 14, 15, 16. The above figures show the simplified calculation method and the resulting values of efforts and displacements. They help to discover the areas subject to stress that will need extra attention in the design stage and in operation. The load that had been distributed on the main deck achieved a clear picture of its efforts in case of uniform loading of the ship. 
Conclusions

